We study the contribution of antisymmetric tensor unparticle mediation to the charged lepton electric dipole moments and restrict the free parameters of the model by using the experimental upper bounds. We observe that the charged lepton electric dipole moments are strongly sensitive to the the scaling dimension d U and the fundamental scales M U and Λ U . The experimental current limits of electric dipole moments are reached for the small values of the scaling dimension
In the present work, we consider that the new CP violating phase is coming from the effective unparticle fermion interaction and we predict the charged lepton EDMs (see [16] for the scalar unparticle contribution to the charged lepton EDM). Here we assume that the antisymmetric tensor unparticle mediation gives the contribution to the lepton EDM 3 by respecting the following conditions:
• The scale Λ n in the effective Lagrangian depends on the dimension of the SM operator
• antisymmetric tensor unparticle-lepton couplings are complex,
• the scale invariance is broken at some scale µ after the electroweak symmetry breaking due to the additional interaction ∼
O S H † H where H (O S ) is the SM Higgs (scalar unparticle operator which exists with the antisymmetric tensor unparticle) [17, 18] .
The two point function of antisymmetric tensor unparticle reads (see Appendix for details)
where the factor A d U is
Here Π µναβ is the projection operator
and it can be divided into the transverse and the longitudinal parts as
with P T µν = g µν − p µ p ν /p 2 (see for example [15] and references therein). Furthermore, the scale invariance breaking at the scale µ results in that the antisymmetric tensor unparticle propagator is modified. The propagator is model dependent (see for example [19] for the scalar unparticle case) and we consider the one in the simple model [17, 20] :
Here µ is the scale where unparticle sector changes in to the particle sector.
Now we start with the effective Lagrangian responsible for the EDM of charged leptons 4 :
with the lepton field l and the complex coupling λ l = |λ l | e i θ l where θ l is the CP violating parameter.
The effective EDM interaction for a charged lepton l reads
where F µν is the electromagnetic field tensor and 'd l ', which is a real number by hermiticity, is the EDM of the charged lepton. Finally, the effective Lagrangian in eq.(9) leads to the EDM of charged leptons l after electroweak breaking as (see Appendix for details):
where v is the vacuum expectation value of the SM Higgs H 0 .
Discussion
In this section we predict the intermediate antisymmetric tensor unparticle contribution (see Fig.1 ) to the charged lepton EDMs by considering that the CP violating phase is carried by the tensor unparticle-charged lepton couplings and try to restrict the free parameters of the model by using the experimental upper bounds of the charged lepton EDMs. The scaling dimension of
, the fundamental scales of the model, namely the interaction scale M U of the SM-ultraviolet sector and interaction scale Λ U of the SM-unparticle sector and the scale µ which is responsible for the flow of unparticle sector in to the particle one are among the free parameters. In our numerical calculations we choose the [14] and [15] ) and we choose µ ∼ 1.0 GeV . The couplings λ B , λ W and λ l are other free parameters which should be 4 Here we used the effective Lagrangian given in [15] and choose the unparticle-lepton coupling complex in order to switch on the CP violation. In this equation H is the Higgs doublet, g and g ′ are weak couplings, λ B and λ W are the unparticle-field tensor couplings, B µν is the field strength tensor of the 
For the decreasing values of the ratio r U d U becomes more restricted and with its the increasing values the current experimental value can be reached. If the contribution of the antisymmetric tensor unparticle to the anomalous magnetic moment of muon is taken as a U µ = 10 −10 (see Fig.4 ) the restriction of d U is more relaxed and for higher values of the ratio r U it would be possible to reach the current experimental value of d µ similar (see [21] ). Here we assumed that the scale invariance is broken at some scale µ and the restriction on the values of d U is more relaxed. We used the simple model [17, 20] to define the new propagator. Since this model ensures a connection with the particle sector, we choose d U in the range 1 < d U < 2 and when d U tends to one one reaches the particle sector and the connection is established. Since this choice brings a rough connection between two sectors, unparticle and particle sectors, we believe that it is worthwhile to study even if it needs more careful analysis whether its is consistent with the QFT.
to the previous case. For completeness, we compare the theoretical framework and the numerical results of the present work with the study [16] which is related to the contribution of scalar unparticle on the charged lepton EDM. In the present case the tensor unparticle contribution is in the tree level, however in [16] the scalar unparticle contribution is at one loop level. In addition to this, in the present work, we assume that the scale invariance is broken at some scale µ after the Hopefully, with in future more accurate measurements of the lepton EDMs it would be possible to eliminate this discrepancy. These new measurements will give strong information about the role of unparticle scenario on the CP violation mechanism and the nature of unparticles.
which creates the EDM interaction. Finally these two vertices are connected by the tensor unparticle propagator (see eq. (8)) and, by extracting the coefficient of il γ 5 σ µν l F µν , one gets the EDM of charged leptons as in eq. (11). Now we give a brief explanation how to obtain the tensor unparticle propagator. The starting point is the scalar unparticle propagator which is obtained by respecting the scale invariance. The two point function of scalar unparticle operators reads
where ρ(P 2 ) is the spectral density:
The scale invariance 7 requires a restriction on the parameter ξ, ξ = d U − 2, and, therefore,
Here the factor A d U reads
, in order to get the phase space of d U massless particles, i.e., unparticle stuff having the scale dimension d U can be represented as non-integral number d U of invisible particles [10, 11, 12] .
Finally, by using spectral formula, the scalar unparticle propagator is obtained as [11, 12] 
Notice that for P 2 > 0, the function
which shows that there exists a non-trivial phase due to the non-integral scaling dimension. In the case of tensor unparticle one needs a projection operator Π µναβ = 1 2
(g µα g νβ −g να g µβ ) which
contains the transverse and longitudinal parts and one gets the propagator of antisymmetric tensor unparticle as 
